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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve power consumption, 
vibration resistance, shock resistance, and device reliability 



as compared with a magnetic disk device of a conventional 
type 3.5 in. form factor or 2.5 in. form factor. 
SOLUTION: Two or more 3.5 in. size magnetic disk devices 
are packaged in a 3.5 in. form factor and a magnetic disk 
device interface conversion part for providing a reference 
interface of the 2.5 in. size magnetic disk device with 
interchangeability is packaged in the 3.5 in. form factor. Or 
two magnetic disk devices are packaged in the 3.5 in. or 2.5 
in. form factor and the same data are written in both the 
magnetic disk devices. Or two independent spaces divided 
by a diaphragm are formed so that two 2.5 in. size magnetic 
disk devices can be packaged in the 3.5 in. form factor to 
remove the influence of dust in respective spaces. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



http://wvvvv19.ipdljpo.gojp/PA1/result/detail/main/wAAADOa4LqDA414150746P1.htm 2004/08/24 



Copyright (C); 1 998.2003 Japan Patent Office 



http://www1 9.ipdl jpo.gojp/PAl /result/detail/main/wAAADOa4LqDA41 41 50746P1 .htm 2004/08/24 



<i9>B*Btttt* ^ p> 02) & Bp ^ $g (a) wmmmsM** 

#^2002-150746 
(P2002-150746A) 

(43)^iBB *mW 5 £24B (2002. 5. 24) 



(51) IntCl. 7 ag»JS3^ FI f-73-h*(##) 

G11B 25/04 1 0 1 G11B 25/04 1 0 1Q 



&£Sfcfc MABOftS OL (± 7 JO 



(21)fflR»^ 


*| H2000-346707( P2000 -346707) 


(71)fflSA 


000005108 


(22)ttUHB 






«SCdttBSi«fP»f 


¥^12^11^140(2000. 11.14) 




«^»T«EK#fflKM-&B3TS 6#ifi 






(72)3S9Mf 


B33B j£A 








#3KJl|»*HI§CmBJft»2880#Jft #5$^ 














(72)»9§=£ 


si* a— 






















(74)ftSA 


100093492 











(54) B8We>£«Q SBta^X^SS 



(57) [£ft] 

2. 5-f >f7t-A77 ^OJKSlx-fX^SIHfcJfc 
C^ft^S] 3. 5-f >^7*-A77^^rtJ'2. 

£&&-?Z>C£ 0 £7c> 3. 5^f>f7t»A77^^ 

Tact. 



03 




2002-150746 



3. 5-f >f7*-A77 f?PUZ2. 
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[M#Jg3] 3. 5-f>f7t-A7 7i'^(»3X« 
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im#m4] 3. 5-f >?y*— K7t79P^\Z2. 
5 -f >^tM Xe>fi8*x -f X^if^gTSSJ: 5 lc 
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e»«t-r ^m%y : -< xy-gg. 
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g&«>{««?£. ^KLtl^XyglTfeot. 

[0 0 0 3] -teicmm^^x^iigcDo^xx-x 

»±. 3. 5-f ^■■H'XOBSItV;* s 
CSI1 (Small Computer Syste 
mlnterface 1), SCSI 2, SCSI 
3, FC-AL (Fibrechanne I arbi 
t r a t e d loop) -f>^7i-xf»^ti 
T£9. -2k 2. 5f>^-fX©aa7 f -f^i'81 
©-f>^7i-Xlt ATA (AT A t t a c h m e 

n t) -i >*7 3.-xmtmmzn-r:^z>. 

[0 0 0 4] 

[fgBJrt^i*L«k5<i:-r-£>ISIi] -«K:. 3. 5-f >5F- 
■tMX<DffiB»7^ X^ggte. 2. 5 -f >^it-f XCDIS 
m^-rX^ggijt^LT, £!g#SK:tf^-y-|fcj£j$ 

[0005] mnm^^m^^miz lt. wm¥7- 

3 0 2 4 8 2^$8»C, I^I-ff^ODI^— ^^^(3^7^ < 

^ Lffis^g ic&g&oo £ -a- * ^g^d6^ «• -e-n-e 

ttffigmSBg L/c B*^* Xi7^g^^^T^-5. L 
d©ftfi5©«£. l^-S^tC^mffigLTV^-5 

i#^6tl^„ CO^. COIIf^ X^SIgfcfESl 
[0 0 0 6] ±E««t#ftr-5*l=. 3. 5-f>^-y- 

-rx* ; bL<fa2. 5-r >5 i ^-rx*omm7 :r -i'Xysigco 

[0 0 0 7] Sfc. n>^^ hX^- hx byXtt 
(CSSK) ©3. 5-f >?1t-f X'OJS^-C Xi7g 
g»C^^T. D- K/7>D- K^SC©2. 5f >f-!r 
-rxr<£>S&a^-rXi7i!g£3. 5^>^ 7 ^._ A7747 

^iSi-hSti-^cismx-rx^gg^iim-r-SdiAifc^- 

[0 0 0 8] L^L7U*i^. H5atLAc^lC3. 5 -f 
^f X'ClMr-<X^gli2. 5< >^1r< X*(7)Sim 

^TUS^iA^. H«H4*^Fjtii-Sfcai>lC. 3. 5-f 
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YX^g-i^^gt^rJt scsi i, s 

CSI2, SCSI 3, FC-AL^f>^7x-X^, 
X if 

[0 0 0 9] 3. 5<l>?*y*-I±77??£ 

r^i7gI(onif<X (fit. St, *2<Dt1-S) . s 

3. 5-f >^1f -f xfism^^x^^e^i^o^, 3. 
5 >^goismT r ^ x* *ffl^ifc««7 f -< x?mm& 

[ooio] *»w<bb«>hu ±tamm&Mik-rz>& 
\z. mnmjjftm. mmmti&m* t*HAttc. 
8ll«tt*ifii±3tfc3. 5-f 1*7-799 

[0011] 

[00 12] 3. 5<>^73j--A77^^rtlw2. 5 
3. 5-f >^1M X8gf^X^gI(i:2. S^Ott 

-r XiMrY x 9 mmcomm-i >^7x-xi:i:m$: 

[00 13] Sfctt, 2. 5^f >^:7*— A^y^rt 
CI. 8<>^tf<X(^^a f ^X^^®^2^J^±^ 
8U. 2. 5-f>WXmr^^tttl. 8-f 

[0014] $£, 3. S-f>^y*-2±7T??\Kl 
<Xtt2. 5<>^77-A77^^W tC2. 5-f > 

LffStffiBCttBftAS^SfiB*****^. 
[0 0 15] 



[0016] rnm&m 1 j iin *SE9j<aiy6jgsg 

l^r^-rglTfeO, ¥®HI (01 G>4>*) , JEffiH (0 
1 coT) &tf£MSH (0 1 ofi) *HJS^ffi 
Tte* H>fMF («2 5. 4mmS£) 03. 5 
^O^?*— 2*77 99 (fi#5. 7 5<f>f (f5U 
6 mm) , 4 *f >^ (^10 2 mm) ) fclz 2 . 5 
-f>mX©agr^XJgi2^1 a, lb^S 

* SI47 7 7 * *T«#fcSnfctT* 0 , iSS 
fcOtr>TttffiOiBS^ffi(&ffi»t>&£ - 2. 5<>^1t 
^XOS^f-YX^gll a, 1 b £ 2 ^ffifrKM'*, 

12alt 2 ^CO 2 . 5-f Xoa8r>f X £ £ 

Ha, 1 bra±*«tt»»«LttVi»fcSIBMtKW*: 

[0 0 17] dtl»4 % ^fLt)fi^^«Lfcfc©T^ 

0#tffeiaSioTfe6lr>, 3. 5^>5P:7*-A:7 
7**fc:fE5Jfc«>fc:tt. 2£BHx9W*ft9 &4ftftfflRtt 
W9(J7t-A77 >*"PJH»ft4ftft 
. *Ofc»R!)tf^9 *Kttfc«iB 1 2 
b iSi 1 2 t«0W»J«8 **5J»T»ttLfc#|jB 
fi^l 2£IiX9mt;*9£t2tt;t^n c &l 
2 b ttt-#ffl«liai: Ltfefiu. 

[ooi8] mmw?2>£. muz^titt. w-mmizis 

^0 95 1 2**H***lTlr^) . fi»Jffijl%±A«0 8B(O7t 
1 0€r^LTSSMx^X^gB 1 btf>fi3MMffi*BSL 
£>fc* J£ffi£ffi<Bffi& 1 2 tt^c&IEffiflflHKfc 
4%±^D»12 6*L (HI 1 cDiEMIilcofc^ocoa:^ 
JiT^t 1 2) . *r(D±L*>±&K)$tll 2 izmtf^tLfcTX 

8acX4ai;^aE*i:LT»a 1 2 bAwent^s 

(EI 1 ©jEHig(3*-r 12b). ^Ogpg, 1 2 b\$m& 

<n&ztzi£#-c&o. •frvjEmmtW'Wmnwjjizy* 

-A 7 7 * ^««H»^ 9 etlT^T, ClOSIteA 

*a L-Tffism?^ x * ^B^ttf*^n 0 ft » e n £ t> o 

[0019] 51:, JS®^:ffic7)1S^ i 2 tt^PSBia'f'ft 
«»fc±T*rtCjft»T*-rdb«*»ai 2 a (JEWm 
lZ^iL*>±tfQffi£LTm7fi2tlT^Z>) **KW-6*iT 
*50. CKOJgfiKSBi 2 ai:it>TB»T^X^8Ii a 
il bi^attLS^^C&oTl^, SP%. 2. 5 
*f ^frSMx^ X^S^B 1 a £ 1 b JEflg 4* Jg« 

0fi^|5]«W«:ifbtt^ScSB 1 2 alCfS]tt€foTE«£*l 

[0 0 2 0] 2. 5-f>^XOB«T-fX^8BS 
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it. 3. s -i >^^X(Dm%zr-< 7,^^m<Dmm^ > 

77x.-7,£5&tfL£ m &mtf$>Z. 2 
frOEBS^X^SIMl a, 1 b©ATA< >^7x- 

3W?2a, 2bA>e>, ATA-SCSI 1. ATA 
-SCSI 2, ATA-SCSI3. ATA-FC-A 
Lg&MmmZbtz&fz-l >^7i-^W- H 6 ± 
i:igLt3^i7^5lCFPC (Flexible P 
rint Circuit) 3, 4 ZfthTmmTZffi 

1 2ii&m$tlfz$lt&l 1 ^^LTH^^n-S^itiL 
ft. 

[0 0 2 1 ] MIC. m-( >^7x-X^^-K6±iC 
li, ±<4n>Kn-5»c^-rsfeii6CDa^^^7^|| 
*HJg^SgT-^$tlfc3. 5-f>f7;t-A7 
t 7-7fo\Z$>2tbt>tltzm%'T'< X7mm\Z±&fr*> 
li. SCSI 1, S C S I 2 . SCSI3,.tL<liF 
C-AL-r>^7x-X$r^FoAc3. 5 -f >^+r-f X» 

[0022] H2«. *nmmmT'%iw.Ltz 3. 5f > 

^7^--A77^^rtlc2. 5^ >^"tM , X©««7 s >r 
^^glS 2^HgL7c^^<3DXD.y^0T*^„ 2. 

s-o^v-i xcom^-i * 9 mm \ 3, utt. -en 
< i 1 Rommmmft 2 5 1. gtstsifB 

t rtsi-t ^ ntzr- 7 m^M/m^n o 

g^*$-&2>[4g^i6fiS«2 3£. iftLTDI.. 
[0 0 2 3] &,±0mmX'it. 3. 5-f>f7*-i7 

■&mmLtzm-£$w*kLfztf. 2. 50f7*-i>7 
7 7 ^ wffig^^^ x ^ mm £ 2 £-si£i-r -5 % <d t, ^ \z 

[0 0 2 4] 02lC*5(riT. I6lt 
>DD-7lCJ, l 7f-^A'7 7 7^t'J£, 18 

li'J-F^-f h^-v*;n CS. 1 9 li'J- h'^-f FX 
l J7>7"^, 2 0 a. 2 0 bliv-f^o yn-fc •;/+)-£. 

2 ni^e-^ K?-f a* 1 c^-en^eti^-r. a-KtV 

7.73>hD-7l6(l ATA-f>^7i-X?3- 

miws. ±a^ew^^-ii. SCSI 1. SC 

SI 2. SCSI 3. FC-AL!?<DJ&5S;T"f >?7i 

«Dy 7 ^2 6TATA-f > ^ 7 x- X £ tl 2 # 

W2. 5-f ^-tMXwSBmT-Vx^ggftlc^Stt 
T 1^-5 A— Hf^7s^3>hD-7l 6 ic-f ^T'x- 
xri*^ i 5 zftLTm^nzmmt Lrz. 

3. 5-f >^7*- /±-7t 7 ZfaizmUiZrifz 2 i$<D 

®ata< >^7x-x«ssi*^s-a-sctA<-e#-5 



« s s mm -r -5 c: <t &-c $ -5 jt s^si x-$> 3 . 

[0 0 2 5] ±&a*SttiH**a&«. fiHHA 

©a«^-fx^»«iUT»fftt»prtettt*. 3. 5 
■r>^"b--f xwis^x-cx^^awftiiiflimtj, + 1 2 

V± 5 5 V± 5 %T-*-5*i. 2. 5-f>?-!M 

X^&^-fX^gB^mjilftJEtt. +5V±5%©^ 

T?w>^pitg^cfeje>, + 5 v± 5%<Dmmco^2. s-f 

[o o 2 6] #*isje^T-te. 1 -r >^a-y hco3. 5 
-i> : ?-7*-.L7 7 9'5>n\z2. 5 -i x comm. 

7*4 x^Sim* 2i$$igiLtz&l&7f;l,tzW. ic&gii 

2^tcfge.nfct>roT-«/«£<. 7*-A7 7 f^©ai« 

±T'7;W\-f h<hffc£*l-5 1 . 6<>f/Wh (jj$4 

1. 3mm) ©3. 5-f >f 7*-A77i?^tt*f 
n^'n© 7 * - A 7 7 7 7 1*1 IC*5 £ * -5 

2. 5 < XOIIr^ X ^ gf * 3 ^&±||g 
LTfc<fc(^„ IP^, 2. S'O^D-fXomiS.y'jX? 
8iW@±l;2d. i§$^lc2S^^pj^t^£ 
•5. 

[0 0 2 7] Sf;, ±Ert«tHI«IZ2. 5-f>^7'* 

-A^7-^^f*iic 1 . 8-r ^iMXross^^x^ig 
[0028] rmmrnm 21 03 a. xmrnommmm 

2 &StlT«§. ii»iro#B3¥ 7-302482 

3. 5-f >7 c 7^--A7'7-^^lCitXS^S-2. 5-f>^ 

■y-f x^mm.^ * x 7 mm&*ti"eti$niL l it&m £ j* 

% m3 \Z7jk-?£?iZ. 3. 5-f >f7*-A77 77 

£Wx-i£tz&\z<±q}z>mm?:*<n*$tmizm-tT 2^0 
aiL^p B i$:^^-r-5) . -en-£-*nw£p<flK4>&< tt, 1 

tt©2. 5-r>^ir-fX«ffia^fS^(«^2 5 t. i£Sm 
K^!«ft$:^«f[Hl^^-tJ-^|5i^*S«l2 2 t. Ka^fBIS 

i&mzMfa ltsw ibtntzT— 7 <Dtzm/n£. o wz 
.t-r-s (iKiffiiifcmsBiDftam. &2. 5-f>?f-fx 

^S) . 

[0 0 2 9] f^tSCiT, -ffl©»3tBS«E#£« 

m. -Tjnmn.T* x7mm8imT'%*iii,rzj3xm<DB 
[0 0 3 0] nmm&m3 ic^-r. ^mmmm^mmm 

B.ltmmiZ3. 5-1 >3-7 * — I±7 7 7 7\z'\£ofzib 
II. Ill l lC^t-f4BlC^g?x<9#Jt7X^?gSc(aiS^S^ 
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8 <75$jg£^S 0 ttttTt^ISf+Stflii* <>: o T *>A 

5. lsllHffi*2 2. I^\'yH2 4. Bfl^y HttBft 
£tSM§ 2 3 £ 1 l<DUWJk \zm^ L T t> «fc 
[0 0 3 1] *HJS^MJ-^-rH^7 r - ) '^^^gi:±{4 
t©-f>^7i-7£SCS II, SCSI 2, SCS 
I 3. FC-ALfit5utT, «»**ttH6, JSW 

[0 0 3 2] Zfz. ±$if*i®£Wim\Z2. 5-T>^7* 

[0033] mmrnm 3 j ussjgsi i sd^ssa^ 2 

II*-r«^^fi£$r}tOitSm7 ? 'rXi7^atC»t>T. 2-fr 
WfiS^^-f X^ilgcDx"f ^ D7 p n-fe^-y-2 0 a. 2 0 
bSSm^tt, 2^wam^-<^^^BfeL<ti 

*Cr-^««*nfe«&Tfc, t>o-75C9fig^;^ 

tx% m.%7 1 -i x>7&m±&<Dim®&te¥MLxis% 

[0 0 3 4] vA±.mmi>tL&o\z. *mw<Dmm&m 
b<Dx$>2>. mt>. *5£wv>mt&Mmx\t3 . 5-r>^ 

7t-A77 ^^F*3.(ZiRS-5^ltC2. 5-f >WX«3 
[0 0 3 5] 3. 5-f >?7 ; j— A7 7^^rtlC 

wzzmizut^cDm&ftizmmx'ttwsnrziiLiLLfz 
2^><D&ffl&mt, ^ti^tKDQmiz'pteK th i 

h'<t. Raft's y h**3^»UfiE* 
&BI;:{iB*a6£ti--5teB*fc46l&f2f<fc. 5r-E"tl-£-'tl 1 $ft 
-ToiEB-r-SC tlrLAc. f^-rSitf, 2fflJW±co 

■5. 



[0 0 3 6] «W3. 5-f >^-y--f XcDSBft-^-r Xi? 
KBlCJt-c. 2. 5-f >?+K XcDSSftxf X;7f£B 

tt. -*K«#m**ttii. mmitj&ifmmmtHz® 

tlX^Z. — ®JC9. 5 5U/Wh©2. 5-f>?-tf--f 
Xcaax-f Xi/K«Oifi»**tt, 2 5. 4SUM 
h©3. 5-f >3^-f XcD&ft^Vx^gB£:itt£L. 

2-2. 5<g. «»W*tt#»fpl^t4~5»tttoT 

[o o 3 7] ^^B^t-^^i, eaaftti. 3. 50 
^•y--rx©ssm^-r7.^^Bi'«s«Y«t^fc©co. mm 

5-f >5 L U-<Xffll^f-C X£3£B£ 
3. 5-f >^7^-A^7i7^(*l(CiR*^,^||c«S5:^ 
^tSutT. 2f}-mm\stz.me;\Z\-X. 3. 5 

-f >^-fX©&m^X^2£fil^<hJt&Ll£ffii8» 

nijitT-i pjumizi o~i 2%. 4-&^gbfc«^ic 
«2o~2 4%t^ci9. mmmii&.m<D&nfcftm$>z> 

[0 0 3 8] -iSt-D- K/7>D- K^SCCD® 

m^x^SBte, c s s^wiaa^^-x^^gttfc 

« L T^fB^j««s: t SBft v Y £ iff L T V I 

SEoT, CSSJSC3. 5 -f >^-tJ--f X©I 
ft^-f X^ilBtc^AT, n- k/7>d- Kt5j£cd 

2. 5-f >^+J-<XcoiKMT r -rX^^B^3. 5-T>^ 
7 * - A X 7 * * ft ^ * £ £ 3 K«iSc#*g§T -5 C 

^B^a«T-#S. 
[0 0 3 9] mmLtzmtZ, iMr-fX^glOO:? 
7x-7.lt 3. 5-f >^lMXcD!6&m^-rX^=gie© 
-felCSCS 1-1, SCSI-2, SCSI- 

3. FC-AL-f>5'7i-Xfra$nTfet). - 
75. 2. 5-f >^-tf--<X©l8«x-<X^g|B<ZM 

x-x«, ATA-r >*xi-xi?#f;sffl£m:^-s»o 

*^i;T<4. *^BJtcfc-5t. 3. 5<>^7^--A 
7ri7^(*)^2. 5-f >^-f XcDm^^-f Xi7^B* 

tt*#**a**«^»;tt. 3. 5 -f >^-y-< xossg 

f^X^gKD^f >^7i-XIC^^-e--5^>IC, ATA 
-SCSI 1, ATA— SCS I 2 . ATA-SCSI 
3. ATA-FC-AL-f>^7i-X^tl^gI 

[0 0 4 0] Sfc. 2. 5-f >?7t-A7? 

i^^ci. 8-r>^-y-f xrosisix-cx^siBro-r 

>77i-7?:2. 5-f >^1M XOi»r^ Xi7^B 
[0 0 4 1 ] 
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im i ] *ftw<nMV&mm i 3 ci^i^ 

1 a. 1 b B^T-fX^gf 

2a, 2b -f >^7x-Xn^-i7^ 

3.4 F PC (Flexible Print Ci 

r c u i t ) 

5 n*>7? 

6 -f >^7i-XM^- K 

7 <>?7i-X3W^ 

8 Sx9ft-tt?X 

9 xzmm&Qwm 
l o ^v^oixOttttTN; 

[si] 




1 1 -T >^7x-XfS*- Fl&OtttfgSS 
12 M 

1 2 a «££j#fiJc®g& 

1 2 b 18 OttttTt^/S^LfcSBp'?, 

i3, 14 mm.?* zzgim 

15 -f >^7i- Xa^i7^ 

16 A-Kf-f7^3>hO-7 

1 7 r-W777^tU 

18 'J-H7-fhft*;P 

19 U-H^-f h7"'J7>7* 

2 0 a, 2 0b "7 1*47 ay n -fey -y- 
2 1 h*7-f A* I C 

2 2 Ie]K*S« 
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(54) [Title of the invention] Magnetic disk device 
(57) [Abstract] 

[Problem] To improve power consumption performance, 
vibration resistance performance, shock resistance 
performance and device reliability compared with a 
conventional 3.5 inch form factor or 2.5 inch form factor 
magnetic disk device. 

[Means for solution] Two or more 2.5 inch size magnetic 
disk devices are packaged in a 3.5 inch form factor and a 
magnetic disk device interface conversion section for 
conferring compatibility with a standard interface for a 3.5 
inch size and 2.5 inch size magnetic disk device is 
installed in the 3.5 inch form factor. Also, two magnetic 
disk devices are packaged in a 3.5 or 2.5 inch form factor 
and the same data written to each of the magnetic disk 
devices. Also, the effect of dust in the mutual space may 
be eliminated by providing two independent spaces 
partitioned by a partition so as to be capable of packaging 
2.5 inch size magnetic disk devices within a 3.5 inch form 
factor. 
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[Claims ] 

[Claim 1] A magnetic disk device characterized in that 
two or more 2.5 inch size magnetic disk devices are packaged 
in a 3.5 inch form factor and a magnetic disk device 
interface conversion section for conferring compatibility 
with a standard interface for a 3.5 inch size and 2.5 inch 
size magnetic disk device is installed in said 3.5 inch form 
factor . 

[Claim 2] A magnetic disk device characterized in that 
two or more 1.8 inch size magnetic disk devices are packaged 
in a 2 . 5 inch form factor and a magnetic disk device 
interface conversion section for conferring compatibility 
with a standard interface for a 2.5 inch size and 1.8 inch 
size magnetic disk device is installed in said 3.5 inch form 
factor. 

[Claim 3] A magnetic disk device characterized in that 
two magnetic disk devices are packaged in a 3.5 inch form 
factor or 2.5 inch form factor and a mirror disk is created 
by writing same data to each of the magnetic disk devices. 

[Claim 4] A magnetic disk device characterized in that 
two independent spaces are provided partitioned by a 
partition such as to be capable of packaging 2.5 inch size 
magnetic disk devices in a 3.5 inch form factor; and in that 
at least one magnetic recording medium, a rotating mechanism 



that supports and rotates said magnetic recording medium, a 
magnetic head that performs recording/reproduction of data 
provided facing said magnetic recording medium, and a 
positioning mechanism or the like for supporting and 
positioning said magnetic head at an arbitrary position are 
packaged in the respective independent spaces. 

[Claim 5] A magnetic disk device characterized in that 
two independent spaces are provided partitioned by a 
partition such as to be capable of packaging 1.8 inch size 
magnetic disk devices in a 2.5 inch form factor; and in that 
at least one magnetic recording medium, a rotating mechanism 
that supports and rotates said magnetic recording medium, a 
magnetic head that performs recording/reproduction of data 
provided facing said magnetic recording medium, and a 
positioning mechanism or the like for supporting and 
positioning said magnetic head at an arbitrary position are 
packaged in the respective independent spaces. 
[Detailed description of the invention] 
[0001] 

[Technical field to which the invention belongs] The 
present invention relates to a method of packaging a 
magnetic disk device and relates to a magnetic disk device 
in which a plurality of magnetic disk devices are packaged 
so as to be accommodated within a 3.5 inch form factor or 
2.5 inch form factor. 
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[0002] 

[Prior art] A prior art magnetic disk device was 
constituted by a magnetic disk device in which at least one 
magnetic recording medium, a rotating mechanism that 
supports and rotates said magnetic recording medium, a 
magnetic head that performs recording/reproduction of data 
provided facing said magnetic recording medium, and a 
positioning mechanism etc for supporting and positioning 
said magnetic head at an arbitrary position were packaged in 
a 3.5 inch form factor or 2.5 inch form factor. 

[0003] For a typical magnetic disk device interface, in 
the case of a magnetic disk device of 3.5 inch size, for 
example a SCSI 1 (Small Computer System Interface 1), SCSI 
2, SCSI 3, or FC-AL (Fiber Channel Arbitrated Loop) interface 
may be adopted. In the case of a 2.5 inch size magnetic 
disk device interface, an ATA (AT attachment) interface, for 
example, may be adopted. 
[0004] 

[Problem that the invention is intended to solve] 
Typically a 3.5 inch size magnetic disk device is superior 
in regard to for example device capacity and data transfer 
rate to a magnetic disk device of 2.5 inch size. However, 
on the other hand, its power consumption is large and it may 
be inferior in respect of vibration resistance and impact 
resistance . 
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[0005] As a method of restricting power consumption, 
Laid-open Japanese Patent No. H. 7-302482 discloses a 
magnetic disk device in which a plurality of sets of at 
least one magnetic recording medium and a rotating mechanism 
for supporting and rotating this magnetic recording medium, 
a magnetic head that performs data recording/reproduction 
provided facing this magnetic recording medium, and a 
position locating mechanism that supports and positions this 
magnetic head in an arbitrary position are respectively 
arranged in the same space of the same casing. However, 
with this technique, since a plurality of such sets are 
arranged within the same space, if a fault such as sliding 
occurs between one magnetic recording medium and the 
magnetic head, it is thought that there is a very 
considerable likelihood that fragments of the magnetic 
recording medium or magnetic head, or sliding particles of 
the medium, may transmit the fault to the other magnetic 
recording medium, which is in the same space, sliding to the 
other magnetic recording medium. If this happens, there is 
the problem that the data recorded in such a magnetic disk 
device may be totally lost. 

[0006] In order to solve this problem, an object of the 
present invention is to provide a technique for preventing 
total destruction of data even if a fault such as sliding 
occurs between the magnetic recording medium magnetic and 
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magnetic head of one set and which is of a construction 
wherein power consumption of a 3.5 inch size or 2.5 inch 
size magnetic disk is suppressed. 

[0007] Also, a further object is to provide a magnetic 
disk device wherein impact resistance performance is 
improved by packaging a plurality of load/unload type 2.5 
inch size magnetic disk devices so as to be accommodated in 
a 3.5 inch form factor instead of a 3.5 inch size magnetic 
disk device of the contact start stop type (CSS type) . 

[0008] However, since the interface of a 3.5 inch size 
magnetic disk device and a 2.5 inch size magnetic disk 
device are typically respectively different, as described 
above, in order to ensure compatibility, when a plurality of 
2.5 inch size magnetic disk devices are packaged in a 3.5 
inch form factor, a SCSI 1, SCSI 2, SCSI 3 or FC-AL 
interface must be used for the interface of the magnetic 
disk device; or, if a plurality of magnetic disk devices of 
1.8 inch size (the interface for 1.8 inch size is 
unspecified) are to be packaged in a 2.5 inch form factor, 
an ATA interface must be used for the interface of the 
magnetic disk device. 

[0009] A "3.5 inch form factor" means an external size 
(length, width and height dimensions) of the magnetic disk 
device employing a 3.5 inch diameter magnetic disk and a 
magnetic disk device standardized specifying the positions 
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etc of the mounting holes, of which there are a large 
number, on the magnetic disk device casing. A "3.5 inch 
size magnetic disk device" means a magnetic disk device 
using a 3.5 inch diameter magnetic disk, its external size 
etc being unspecified. 

[0010] An object of the present invention is to provide 
a magnetic disk device of 3.5 inch form factor or 2.5 inch 
form factor with improved power consumption performance, 
vibration resistance performance, impact resistance 
performance and device reliability, in order to solve the 
above problems. 

[0011] 

[Means for solving the problem] In order to solve the 
aforementioned problems, basically according to the present 
invention the following constructions are adopted. 

[0012] A magnetic disk device wherein two or more 2.5 
inch size magnetic disk devices are packaged in a 3.5 inch 
form factor and a magnetic disk device interface conversion 
section for conferring compatibility with a standard 
interface for a 3.5 inch size and 2.5 inch size magnetic 
disk device is installed in said 3.5 inch form factor. 

[0013] Also, a magnetic disk device wherein two 1.8 inch 
size magnetic disk devices are packaged in a 2 . 5 inch form 
factor and a magnetic disk device interface conversion 
section for conferring compatibility with a standard 
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interface for a 2.5 inch size and 1.8 inch size magnetic 
disk device is installed in said 3.5 inch form factor. 

[0014] Also, a magnetic disk device wherein two 
independent spaces are provided partitioned by a partition 
such as to be capable of packaging 2.5 inch size (or 1.8 
inch size) magnetic disk devices in a 3.5 inch form factor 
(or 2.5 inch form factor); and at least one magnetic 
recording medium, a rotating mechanism that supports and 
rotates said magnetic recording medium, a magnetic head that 
performs recording/reproduction of data provided facing said 
magnetic recording medium, and a positioning mechanism etc 
for supporting and positioning said magnetic head at an 
arbitrary position are packaged in the respective 
independent spaces. 
[0015] 

[Embodiments of the invention] Magnetic disk devices 
according to embodiments of the present invention are 
described in detail below with reference to the drawings. 

[0016] "Embodiment 1" Figure 1 is a view showing 
Embodiment 1 of the present invention, showing a plan view 
(middle of Figure 1), a front view (lower part of Figure 1) 
and a right side view (right side of Figure 1) . This 
embodiment shows the case where two 2.5 inch size magnetic 
disk devices la, lb are packaged in a one-inch height (about 
25.4 mm height) 3.5 inch form factor (long side 5.75 inches 
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(about 146 mm), short side 4 inches (about. 102 mm)). 
Incidentally, the aforesaid height dimension, long side and 
short side dimensions are values that are standardized by 
the form factor; in regard to height, there are also 
standards with other height dimensions. The two 2.5 inch 
size magnetic disk devices la, lb are arranged parallel with 
each other and are fixed with a metal plate 12 through holes 
10. A convexly formed part 12a of the metal plate is 
provided between the devices in order to prevent direct 
contact of these two 2.5 inch size magnetic disk devices la, 
lb. 

[0017] This construction does not - necessarily need to be 
formed with a metal plate and a construction could be 
adopted in which a rubber-form substance is sandwiched 
between the devices, or a construction could be adopted in 
which a rubber-form substance is stuck onto the metal plate 
formed part 12a. In order to conform to the 3.5 inch form 
factor, a plurality of device mounting holes 9 must be 
provided (the holes 9 are mounting holes standardized in 
accordance with the form factor) . A construction is 
therefore adopted in which a component 12b where the 
mounting holes 9 are provided is secured by means of screws 
or the like through mounting holes 8. Also, the metal plate 
12 and the component 12b where the mounting holes 9 are 
provided could be integrally constructed. 
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[0018] Continuing the description, with reference to 
Figure 1, a metal plate 12 that forms the entire bottom face 
in plan view is provided with left and right side face erect 
portions as shown in plan view (the metal plate erect 
portion 12 is shown in the right side face view) , the long- 
side side face of the magnetic disk device lb being fixed 
through holes 10 of the side face erect portion. Also, the 
metal plate 12a of the entire bottom face is provided with 
an erect portion 12 also at the front face side face (erect 
portion 12 towards the left in the front view of Figure 1) 
and a component 12b is provided, through the intermediary of 
the holes 8 and screws, provided on this erect portion 12 
(12b shown in the front view of Figure 1) . This component 
12b is a pillar-shaped body having thickness and is provided 
with the prescribed holes 9 of the form factor on both the 
front face and horizontal face, the magnetic disk devices 
being mounted on the casing through these prescribed holes. 

[0019] In addition, the metal plate 12 constituting the 
entire bottom face is provided with a convexly formed 
portion 12a indicated by dotted lines in the vertical 
direction in the central portion of the plan view (also 
shown as an erect portion in the front view) ; the magnetic 
disk devices la and lb are prevented from coming into 
contact by means of this formed portion 12a. That is, the 
2.5 inch magnetic disk devices la and lb are arranged with 
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the long side directions of their rectangular shapes facing 
the convexly formed portion 12a. 

[0020] The interface of the device according to the 
present invention wherein two 2.5 inch size magnetic disk 
devices are packaged must have compatibility with the 
standard interface of a 3.5 inch size magnetic disk device. 
Accordingly, in order to effect conversion of the ATA 
interfaces of the two magnetic disk devices la, lb, a 
construction was adopted in which connection is effected 
through FPCs (flexible printed circuits) 3, 4 with a 
connector 5 packaged on an interface conversion board 6 
conferring for example functionality for conversion: ATA- 
SCSI 1, ATA-SCSI 2, ATA-SCSI 3, or ATA-FC-AL, from the 
interface connectors 2a, 2b of the respective devices. 
Also, a construction was adopted in which this interface 
conversion board 6 was fixed through a component 11 
connected with the metal plate 12. 

[0021] In addition, a connector 7 for connection with an 
upper level controller is packaged on this interface 
conversion board 6, so that, as viewed from the upper level, 
the magnetic disk device accommodated in the 3.5 inch form 
factor shown in this embodiment can operate as a 3.5 inch 
size magnetic disk device having a SCSI 1, SCSI 2, SCSI 3 or 
FC-AL interface . 
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[0022] Figure 2 is a block diagram of the case where two 
2.5 inch size magnetic disk devices are packaged in a 3.5 
inch form factor as described in this embodiment. The 2.5 
inch size magnetic disk devices 13, 14 respectively comprise 
at least one magnetic recording medium 25, a rotating 
mechanism 22 that supports and rotates this magnetic 
recording medium 25, a data recording/reproducing magnetic 
head. 24. provided facing this magnetic recording medium, and 
a positioning mechanism 23 that supports and positions this 
magnetic head at an arbitrary position. 

[0023] Although, in the above description, the example 
was described where two 2.5 inch size magnetic disk devices 
were packaged in a 3.5 inch form factor, it would of course 
be possible to apply this embodiment to a case in which two 
2.5 inch form factor magnetic disk devices are packaged. 

[0024] In Figure 2, 16 indicates a hard disk controller 
IC, 17 a data buffer memory, 18 a read/write channel IC, 19 
a read/write pre-amplif ier , 20a and 20b microprocessors and 
21 a motor driver IC, respectively. The hard disk 
controller 16 comprises an ATA interface decoder. A 
construction is adopted in which instructions from the upper 
level are delivered through an interface connector 27 in the 
form for example of SCSI 1, SCSI 2, SCSI 3 or FC-AL before 
being converted to an ATA interface by control command 
conversion logic 26 and delivered through an interface 
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connector 15 to a hard disk controller 16 that is packaged 
in the two 2.5 inch size magnetic disk devices. That is, 
the benefit is obtained that since the two 2.5 inch size 
magnetic disk devices packaged in the 3.5 inch form factor 
can respectively be made to operate with an unmodified 
standard ATA interface, existing 2.5 inch size magnetic disk 
devices can be employed directly without modification. 

[0025] Also, as viewed from the upper level, the 
magnetic disk device is capable of being operated and 
controlled as a 3.5 inch size magnetic disk device with 
improved power consumption performance, vibration resistance 
performance and impact resistance performance. While the 
power source voltages of a 3.5 inch size magnetic disk 
device are +12 V ±5% or +5 V ±5%, a 2.5 inch size magnetic 
disk device can only be operated with a power source voltage 
of +5 V ±5%, so the interface conversion board 6 of Figure 1 
must be modified so as to provide only power of +5 V±5% for 
the 2.5 inch size magnetic disk devices. 

[0026] Although, in this embodiment, an example was 
illustrated in which two 2.5 inch size magnetic disk devices 
were packaged in a one-inch height 3.5 inch form factor, a 
3.5 inch form factor of 1.6 inch height (about 41.3 mm), 
called "full height" in terms of the form factor 
specification, could also be used and the number of disk 
devices i.e. the number of disk devices respectively 



14 



accommodated in the form factor is thus not restricted to 
two and three or magnetic disk devices of 2.5 inch size 
could be packaged therein. Specifically, two 2.5 inch size 
magnetic disk devices could be packaged on the horizontal 
plane and these could be packaged in two levels in the 
height direction. 

[0027] Also, in the same way as described above, a 
plurality of 1.8 inch size magnetic disk devices could be 
packaged within a 2.5 inch form factor, to obtain the same 
effect. 

[0028] "Embodiment 2" Figure 3 is a view showing 
Embodiment 2 of the present invention. In contrast to the 
method illustrated in the publicly known Laid-open Japanese 
Patent Application No. H. 7-302482, this embodiment is 
characterized in that 2.5 inch size magnetic disk devices 
that are accommodated in the 3.5 inch form factor have 
respectively independent spaces (as shown in Figure 3, two 
independent spaces are formed by the provision of a 
partition in the middle thereof partitioning the 3.5 inch 
form factor for example into left and right spaces) and in 
these respective spaces there are packaged for example at 
least one 2.5 inch size magnetic recording medium 25, a 
rotating mechanism 22 that supports and rotates this 
magnetic recording medium, a data recording/reproducing 
magnetic head 24 that is provided facing this magnetic 
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recording medium, and a positioning mechanism 23 that 
supports and positions this magnetic head in an arbitrary 
position (according to the technology of the publicly known 
publication referred to above, the positions of the 2.5 inch 
size magnetic disk devices are arranged in the same space 
without any partition) . 

[0029] In this way, a construction can be achieved 
whereby even if sliding occurs between the magnetic 
recording medium and magnetic head belonging to one set 
there is no possibility of any effect of for example dust 
generated by this sliding or gas generated in one of the 
magnetic disk devices on the other set of magnetic recording 
medium, rotating mechanism, magnetic head and magnetic head 
position locating mechanism. 

[0030] Figure 3 shows the external appearance thereof. 
In this embodiment also, in the same way as in the case of 
Embodiment 1, in order to conform to the 3.5 inch form 
factor, a plurality of device mounting holes must be 
provided in the positions shown in Figure 1. A construction 
may therefore be adopted in which components provided with 
mounting holes are mounted as in the diagram of Figure 3 or 
in which mounting holes are provided by modifying the 
construction of the magnetic disk device casing 28. 
Regarding the control system, although this is preferably as 
shown in the block diagram of Figure 2, it would also be 
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possible to integrate the respective two sets of magnetic 
recording medium 25, rotating mechanism 22, magnetic head 24 
and magnetic head positioning mechanism 23 in a single 
control system. 

[0031] By making the interface of the magnetic disk 
device shown in this embodiment with the upper level a SCSI 
1, SCSI 2, SCSI 3 or FC-AL interface or the like, operating 
control of the disk device as a 3.5 inch size magnetic disk 
device with improved power consumption performance, 
vibration resistance performance and impact resistors 
performance can be achieved. 

[0032] Also, in the same way as described above, the 
same effect can be expected by packaging for example 1.8 
inch size magnetic recording mediums, rotating mechanisms, 
magnetic heads, and magnetic head positioning mechanisms 
within a 2.5 inch form. 

[0033] "Embodiment 3" In a magnetic disk device having a 
construction as shown in embodiment 1 or embodiment 2, by 
connecting the microprocessors 20a, 20b of the two magnetic 
disk devices, functionality may be added to create mirror 
disks in which identical data is always written to the two 
magnetic disk devices or respective magnetic recording media 
packaged in the two spaces. If this is done, data 
reliability can be greatly improved in that even if one set 
of data should be destroyed, data can be reproduced from the 



17 



other magnetic disk device or magnetic recording medium 
packaged in the separate space. Of course, by creating 
mirror disks, the storage capacity of the magnetic disk 
device as a whole is halved, but, according to the present 
invention, the characteristic feature is achieved that the 
ability to select between a method of use in which data 
reliability is prioritized or a method of use in which 
device storage capacity is prioritized is achieved. 

[0034] As described above, the embodiments of the 
present invention include embodiments providing the 
following construction, functionality and effects. 
Specifically, in an embodiment of the present invention, a 
mode was adopted in which a plurality of 2.5 inch size 
magnetic disk devices were packaged so as to be accommodated 
in a 3.5 inch form factor. 

[0035] Also, two independent spaces were provided 
partitioned by a partition within a single casing so as to 
be accommodated in a 3.5 inch form factor and in the 
respective spaces there were respectively arranged in each 
case one set of: at least one magnetic recording medium, a 
rotating mechanism for supporting and rotating this magnetic 
recording medium, a data recording/reproducing magnetic head 
provided facing this magnetic recording medium and a 
position-locating mechanism for supporting and positioning 
this magnetic head in an arbitrary position. In this way, 
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even if a fault such as sliding between the magnetic 
recording medium and the magnetic head occurs in one of the 
combinations of the two or more combinations of magnetic 
recording medium, rotating mechanism, magnetic head and 
magnetic head position locating mechanism, complete 
destruction of the data can be prevented. 

[0036] 2.5 inch size magnetic disk devices typically 
have excellent low-power consumption performance, vibration 
resistance and impact resistance compared with conventional 
3.5 inch size magnetic disk devices. Typically the power 
consumption of a 9.5 mm height 2.5 inch size magnetic disk 
device during idling is 5 to 6% compared with that of a 25.4 
mm height 3.5 inch size magnetic disk device. Also, the 
vibration resistance is better by a factor of 2 to 2 . 5 and 
the impact resistance when not operating is 4 to 5 times 
better . 

[0037] According to the present invention, although the 
transfer rate is inferior to that of a 3.5 inch size 
magnetic disk device, by packaging a plurality of 2.5 inch 
size magnetic disk devices of low power consumption so as to 
be accommodated in a 3.5 inch form factor, for example, if 
two such devices are packaged, the device power consumption 
during idling is 10 to 12% compared with a single 3.5 inch 
size magnetic disk device or, if four such devices are 
packaged, is 20 to 24% thereof; thus a magnetic disk device 
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can be provided characterized by excellent low power 
consumption performance . 

[0038] Also, typically, magnetic disk devices of the 

j- 

load/unload type have excellent impact resistance when not 
operating, when the magnetic recording medium and the 
magnetic head are not adjacent, or when the magnetic head is 
unloaded compared with CSS type magnetic disk devices. 
Consequently, instead of a CSS type 3.5 inch size magnetic 
disk device, a magnetic disk device can be provided having 
the characteristic feature of improved impact resistance 
performance, by packaging a plurality of load/unload type 
2.5 inch size magnetic disk devices so as to be accommodated 
in a 3.5 inch form factor. 

[0039] As described above, as the magnetic disk device 
interface, in the case of a 3.5 inch size magnetic disk 
device, typically a SCSI-1, SCSI-2, SCSI-3, or FC-AL 
interface or the like is adopted while in the case of a 2.5 
inch size magnetic disk device interface an ATA interface or 
the like is adopted. The need therefore arises to provide 
compatibility with the device interface. According to the 
present invention, in the case where a plurality of 2.5 inch 
size magnetic disk devices are packaged in a 3.5 inch form 
factor, this can be achieved by installing an ATA-SCSI 1, 
ATA-SCSI 2, ATA-SCSI 3, ATA-FC-AL interface conversion 
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function in order to match the interface of a 3.5 inch size 
magnetic disk device. 

[0040] Also, in the case where 1.8 inch size magnetic 
disk devices are packaged in a 2.5 inch form factor, this 
can be achieved by matching the interface of the 1.8 inch 
size magnetic disk devices with the interface of a '2.5 inch 
size magnetic disk device. 

[0041] 

[Effect of the invention] According to the present 
invention, magnetic disk devices of 3.5 inch form factor and 
2.5 inch form factor can be provided which are of excellent 
low power consumption performance, vibration resistance 
performance, impact resistance performance and device 
reliability . 

[Brief description of the drawings] 

[Figure 1] This is a layout diagram showing the specific 
arrangement of a magnetic disk device according to 
embodiment 1 and 3 of the present invention. 

[Figure 2] This is a control block diagram of a magnetic 
disk device according to embodiment 1 and 3 of the present 
invention. 

[Figure 3] This is a view showing the external 
appearance of a magnetic disk device according to embodiment 
2 and 3 of the present invention. 

[Explanation of the reference symbols] 
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la, lb magnetic disk devices 

2a, 2b interface connectors 

3, 4 FPCs (flexible printed circuits) 

5 connector 

6 interface conversion board 

7 interface connector 

8 mounting holes 

9 magnetic disk device mounting holes 

10 screw-thread mounting holes 

11 interface conversion board mounting component 

12 metal plate 

12a metal plate convexly formed part 
12b component formed with mounting holes 
13, 14 magnetic disk devices 

15 interface connector 

16 hard disk controller 

17 data buffer memory 

18 read/write channel 

19 read/write pre-amplif ier 
20a, 20b microprocessors 

21 motor driver IC 

22 rotating mechanism 

23 magnetic head position locating mechanism 

24 magnetic head 

25 magnetic recording medium 
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26 control command conversion logic 

27 interface connector 

28 magnetic disk device casing 
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